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^ ^^mn^'^^^^mmv^mn^^^^oicm^-^ntc^ x:^>( v^t. 

ti^^pkm.(Dm^u^i^hxm 2 (dm^-xu v^^. mmm 1 ®iag&^n v^mo^ 
m m X \tmtmmm^ ^ mmmm ^ -v i/^^mmt^ mm^m i: ^ , f)^^^ 

ti'rv^ jvm^t)'^4^'^mt-^nr^m^izitmmAt!x^ -j^Mmmmmx-( 
mmm 2 ® lai^y n ^ it. 
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oud^t^n^mt ^mmt^wm^yj^-^<Dmiff^^m\^x mm^m ^ ^ ^ 

oiz. ^^u^jvmmxitmmmmmm}±^mmmi(Dmm^^Ay^^mm-t 
^mm^mtf^v. ^•^^^-mi'^jvmmxm^mmv^mtr^^j:^ izmm^ntz 

miy^jvmmmizw.m(^i&u^jmm(D z>'^izm^-^tir^mmm i (Dmm^^ 

m^izmm-t^mm'^mt.r£^^oizmm.^tit=.^i(Dmm^-( v^n. 

'^v^)\ymmmzm^<7^mm^nB.^mt^'m2(Dmm^^Ay^\zm^-t^^ 
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tfffH>f > A - ^ CD A;0^ ^ m :^ ^ ® fc:rr# s ti 7^ ^« ^ yi ^ ^ , 

mm4y7-^-^(DAijmtmij^t.(Dmizif\-m^tir=.4 x>^4 v^h. 
r=.ii^izm2(D^mm^^^m-t^r^i^<Dm2(DUKjvm^t. 

^4xmmzm^-t^j:^izmm^:n^4X:7.4 y^^mmvtmiz:^-^, -^(db 
(Dmmv itmmm^mcD r^m}±m^t^mn-t^mm4y/i-^<D mw ^ 
b T mm^m ^ -v ty ^ ^^mm -^^^^^oizmm-fn^^ xx-( y^^^mm 
^miz^ii:^r^fy(D^zi^^xMmm^t ^m^^^mmm^mxr^:iiL^wm 

[if#^8] m^m7nm(Dm^^mmmz:^\.^r. 

^-r>A-^T\ mmm2(Diy^;vmmtm9^4n^^ xns±^ u]^v\^sib^ 

V ^'^a«J± ;t -5 -r > A - ^ T ^ ti ^" ti^fig ^ ti :i #^ t -r -5 fs-^-e ta 
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frfia-r > - ^ (j:>Kti^ t. mij^ miciftm ^nt=. =*r ^ a ^> ^ , 
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2] ^l®IlII^&>^^'y^'}^)^^i^il(D##^$:/rbTm2cDIlIj^& 
iafaili<DllI{i^>^n-/^tt, 

^y ^ M-^ ^ ;b ® ?: M?^^ m -r ^ 7t 4?) ® m mi^ , 

m 1 ^t>'ll 2 ® ^ A >> ^ i: , 

yN" ^ CD «i± (C j;S l:^ ^ IE CD ^ «JE ^-f b ?: frf f BM #l|{C^C$ii:-g>j;e){c, # 
]«l/'<;b^K<D^^^M}<)^e)-^(Da3r^;^£{-tMfa^l (Di^M=^^At/^$:Bfff^^ 
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^£l^^;l/«lr^(D^^^M7b^e.-^(DS5^^7£lttufa^2cD^^M^■vA>>3^ $:tffB^ 

frff HH 2 ® taS^ ■/ n ^ l¥ CD :g- ^ « , 

i: ^ {cH 2 <D ^ m M# ^ ;t «b (Z) |g 2 © 1/ ;i/ iag& , 

xmrnizn^-t^^oizmm^-^i^^ xx-^ ^y^^mm^miz:^i±. ^(Dm 

Lxmm^m^^^-^iy^^^mm^-^^^^izmm^zi^^fxx^fy^^ ^mm 
v<miz^-^^r-i^(D4n^4xmmmmt^m-t^^mm^^m^r=.zt^nm 
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nizmiJ^ n V ^m^(DJ'^jv::k ^m^-t^t^ib<D l^^jvm^H, 

'^^xmmzm^'t^^oizmm4:=i^4 -j^^mm'^miz^-\±. ^®f£ 

b T frfia^M ^ ■¥ /^° S/ ^ $ it J: e) {c ffff B -Tn^-rXX-T^y^S: #^#^1 

(C $ it -5 i?) ® >r a ^ XM^ lam ^ S: ^ i- § ^fs EII^ ^ ^ ^ h 5: 

[0 0 0 1] 

^(nmnmmi3^mmizm-t^^<Dv:&^o 

[0 0 0 2] 
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±\z^^). ^mii^mm.m^(Dwmt. mnmmi:itmm-^i[i^'^^f>m^\^x 

[0 0 0 3] 

4tg€¥2 -2 8 5 7 1 1#^#IC«, "rV ^ )\ym^O)B.m(Dt=.l^(Dm^^^m 

t^r^^\z. m^m<Dn)±^Wimmn& (vdd) ^ira^sitffi (vss) t.(D^m 
nmzm.^ Ltc^xx. ^mm^m ^^yj-^-^ xmm^m&ximmi&mmz 
mwj-^^^o^x^)^. 
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[0 0 0 5] 
[0 0 0 6] 

mo^m^^mmmz-i3\^^x. mm^^^^-y^ n^m^^^-^iy^ t.(Dm(Dmmm^^ 
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[0 0 0 7] 

mmu^jvizj^:^ c tcn&^mtmm^ ^ a° ty ^ izm^-t^ ^oiz, ^mmmmx 
itmmAi^T'i^ ^ jim^ ^ mtmrn ^ -v a ^ t ^ mm^m i: ^ , ij^^ 

izw.m(Dmmmm(D o % izmm ^t\.r^mmmm^^ ty ^ izm d r^wb^j^ 

^mmm^mizmm-t^mm'^mtt£v. ii^-D^mmmmxmmmv^mnf^^ 
^oizm^-^nr^mm:^^ ^i/^hi^m-t^mmm^^m^^o ^2(oiiij^ 

±imii(Dmiz^m^tir=.^m^^^-^iy^ mmmmmizmmm^mm.mzmm 
^ y A- ^ (DAi:j^&x^m:h^(D^^ (Dm}±^m&(D4 4 xmmzm^^ ^ 

^mm^^m:^t^^<7>x&^o 
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u , ■fy^r:>^mi^^jvmmx^ mmmv^m tf^^^o {c«^^ tut ^ v^^-v:^ 

$ ti ^trrian 2 ®i^>edp ^ ^ jc/^; i:: A® ttfia 

^^-r^feibo^i ® i.'/<;i/iai^i:, t5fa>r >A-^(Z)m::^i^(Z)«ffi;^)^^Bffta^# 
h&tKu-fe^y h^ti-s^^y^i:, trfiam 1 cz)^mM#xiitrffai^ 2 (^^mfi-^ 

:^'^«*&Sn7t^JC-^®»§rafc{^t&faM#?«Mr>lcfusa^ > A- ^ ®A;^^:5t 
m>^5^®#^ 5:m^(Z)-r 3 ^ -f X«JEEJClg^t--5 J: 9 fcffffa-l' n ^ XX 

^y 5^§:#ji^^^JC$i±, ■ecZ)fl&<Z)iiraT'l±fuHa'fw-^?^cD^/jN^«i±^>ffc$:Jiifi§ 
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[0 0 10] 

^j^mS&li, ^J'n^y^^ (CLK) M-^CTOLT, ||l®m>^'D^y^BKl7b^ 
^m2®taj^>^'n^y^BK2^>fB-^m3 0 $::f|'L/T7'$;^^^;bM-^&^j^f -5 7^«b 
(DiaS^-r^-So MHIS&yn ^ B K 1 , BK2{±, HI— ©^^^ifc^aEIl^C^ct'lC 

(Li/^;i/) fs^^n^nmmmmMB.mmm^m^%oyiL-t^. z.^\z. mm 

[0011] 

K 1 c7)f^§p;^,^^^^■t^^fe4?)(Z)A;fJ^^^T I N 'g-^^^ 3 0 tcg^^^ti^mi; 

^^=-TOUTil$:;ft-5j^#IlIS&l 0 0 $:^S^TV^S, r (Z)i2l#iag& 1 0 0 
jHfi^-vAi/^ 1 0 1 ii, A:tfX>r 1 0 2 i:, j^M^^-T ^ 1 0 3 i:, > 
A-^ 10 4 i:T^«^$4^TV^^„ KtST.^ y^l 0 2 #*PMr4 (CLK 

= H(Z)»3m t?ijA;^7=-*i>'^;i/##5:7i^=^r^A°s/^ 1 0 i^m^-t^mM'^m 

{cj^;ir;fe«m*\'i^>fB^-r/ii/^ 1 0 1 jcig^$ns„ mmy^^ I 0 3it. # 
^J2i«ir4 (cLK = L®»ira) -ei±i2i#^-YA>>^ i o i ^m^ms oizm^m-t. 
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[0 0 12] 

Mbfe7-*i^"3?;bM-^$:Sm[gII^^'D«y ^ BK 2®|^gP^#fc$&1--Sfeib(7)mij^^ 
ROUTi: $:^-r-5^^IirS&2 0 0 $:^ix.TV^§„ 3 ®S#[mi?& 2 0 0 li, CM 
OS«^(^>r>A-^ 3 0 5 $:^-r-5ftiffSimS&3 0 0 i:, ^^y^3 1 0 tvmm. 
$4^Tv^eo 2 0 1 2 0 4 tt^n^-rxx>r ^ 

>7-«-^ 3 0 5tt, vddma^^^i: Vss^2!g^i:(7)r^tC^#$tl^P^^:^;HV[0 
s h'yyV:^^ 2 0 2^tJfN5^-v:^^;i/MO s 203 -e^^^ti, A 

iJi^;6^#-^?<S 3 0 tc^^$4xTv>^„ ^fg^-v/N°5y^ 2 0 i^tJf-rn^-f X;^-f 
>y5^2 0 4 li, ^4x^tl-r 3 0 5 (DXi^^t BiiJ^ tKDmiZiTrM-^nX 

V^^o >f Zl'^-rXX-r «y^2 0 4 li, CCLK = H(Dmm) x^it^y 

(cLK = L®»§ra) X'ltm^'ms ocDWbfjtm&m'it^mm-t^^yA-^ 3 
0 ^a^mi'^^w^^vx^m^^^-^y^ 201 ^^tkm^it^^^mmv^mnfjt^^ 
■^)^c«^$4^Tv^^„ mMr5#{c-r n^>rx:^-r ^y^^ 2 0 4 timm-t^^tiz 
iu> -^-^113 oMtKjc-r 3 0 5 (DXijy^MHii]t^(D^^ (Dmmt. 
mmmmmzm^<^^ ^"^^f xm&veqizm^^n^. rric, veqii-r>A- 

^ 3 0 5(Z)Am;^#'ffi{CJ^i;CT^^-g)«JE-e^§o ^^y^3 10tt, ^^j^iira 

(cLK = L(Z)»§ra) -ett-f 3 0 5 <Diif,:bt^(Dm&^mmmMi^xmr:^ 

BiiJy'y^Jlym^^^.^L. *^o#mfg«IW (CLK = H<Dmm) Xltmm(D^ 

mmmizm^tit=.m±!7'ysij\ym-^^uw-t^j:oiz. mx-it. zmo^y^^v^ 

2 0 5, 2 0 8 i:, 3M(^)-r 2 0 6, 2 0 7, 2 0 9 -1?=^^$ tl-5o 

J&^> S'g^-VA'S^^ 2 0 1 tt, CMO S-r>A'-^ 3 0 5 $:^^-r-g)Mh^> 
i;^'^^ 2 0 2, 2 0 3 (7)#-<r(Z>'!f- h • K l^^ ^P^CO^^^MfC i o Tl^Ja 
=b J: V^„ 

[0013] 
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^10 1 izmm^ti^o ikcD^mmmz^i-fsmm^s o(Dm&it. w:m<DmM 

m&Yeqfj^^ + AYxit- Avrdnm^bizmt-t^c ^r{c, AVit±m'^^m 
(Dmnmmf±mm (vdd/2) ^ij/b^^^ms-mmx-^^o ^*u, 01©^^ 

[0014] 

i^T, >r>7^'-^ 3 0 5(Z)^J±frJ#$:G (=- 5 1 0 0 0) ilf-Sil, 

AijS^^ R I N:^^?>BfeSMtal^&2 0 0 CD AijWM-fBli^ 2 0 1 

(1-G) 'Igtc;^-^®-??, 3zlM^^yN°i/^ 1 0 1 ®^Sffi<fc U 

, ^mmmmzmm^^^^iy^ i o i>b^e>M#?«3 o^#t^$tlfe«#(7)i^^l^ 

[0015] 

mmm^ i o o (D^wcmcDm^mit. mm^^^^zy^ i o i <D^mmt.. mmx 

. jzl-e^ap^ET/N-i/^ 1 0 1 2 0 1 ^«^t*^^jtfc#i&-reo L 

[0016] 
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1^3 0) ^-7:^^^^^^ (izl^iai^ 1 0 0 ) hXU-y^^y^ (SfBllI]^200 

xmmm±!^wMX'^^. m^ms o ic^i5c(Z)^^aEigi2 o o ^mm-t^^t.^ 

[0 0 17] 

mzit. mi^<D^mm^2 0 oo)^mm^mLx\^^^ S2®gmtiii^2o 
0 a it. mmmm (c LK = H(Dmm) mzcuo yA—? 3 o biz^^^ 

[0 0 18] 

#mTOr^jc^3VNT-ra^-f x*x-r ^y^2 o 4timmv^miztjt:s>t. cmos 
x$)^o ) icm^^n^o z<D'^mxit. cmo s-^ yj^^--^ 3 o 5 ^m^-t^ 

P 5^ -Y ;i/M O S h^>S/X^ 2 0 2 ^t>*N^^ :^^;bMO S h'^>>:>^>^^ 2 0 3 
-y>tyLX^^^(DX. VddmWMti^^CMO S-^yA-^ 3 0 5 ?: 

—M(Dm^t)^mT^Lt^^iZ. iJV h:ty^4y^2 1 O^^CMO s^yA-^ 3 

[0019] 

gI3 «, 01 cfi<Z)g'©llI!^2 0 O(Dffi(Z)^0M5:^L/TV^^„ Ef 3 
2 0 0 b li, mmmm (C L K = H<Z)S9ra) #{CCM0 S -f 3 0 5 IC j; 

S-f zi^-rX«ffiVeq(DIg^yb'!^Tbfe^fC^MCMO S-f 3 0 5 $: V 

LK=L(Z)igra) #fCCMO S-f V/-?-^ 3 0 5 CO HitimcDm&tf^mML t^^lZ 
mmCMO S4 yA-^ 3 0 5 §:VssSi!^^^^^^-^t;||t-^*bCD||2(Z);i7^y 
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12, 2 1 z^i^\m-t^fc^(Dm^\t. 3M(Z)>r 2 1 4 . 215, 21 

lM®NOR>f- h 2 1 6 ii; 1 MCON ANOy- N 2 1 7 iiJC J; C 
[0 0 2 0] 

HI®;??-/ h^r^'^-f >y^2 1 2li, #mMr4lcSVNT, EI 2 cfi® :*r ^;^- 
^o^MiiiLfe^tccMo s-r ^/N'-^ 3 0 b (Dn^n^^mm-t ^ . 

[0 0 2 1 ] 

0 3 ^ci;^^^^, ^^mmm\:i^^^x^ xt.^ ^y^z 0 Ammm^miz 

ta^iL. CMO S>r>7^^-a^ 3 0 5 liA;dj^^R I N®^/h^«JE^>fb$:tti(iSt- 
^= ^©^-^©AijS^^R I NCD«i±liVeq+ A VXliVeq- A V-efeoT, A 
VttM/jN;&«migifiS-r'feS. Z.CD^m'X^. CMO S-r 3 0 5 

S P^-¥:^;HVIO S V^yVX^ 2 0 2;5:t>*N^^:t^;i/MO S h^>i/^3? 2 0 
3 :^^i:t;{C^->;r> L/TV%^(7)T% Vddm-^^Tb^^jCMOS^r^A-^ 3 0 5 

3 0 5(Z)ffiij>^(7)«jEA^5S^L:t^tt>f^MT'feS. L^Tb^oT, CLK>g-^ 

-/^2 1 3;5)^CMOS-f 3 0 5(Z)Mil«^5:7{|^-r€)o ^tl{Cj:tJ, ^ 

^I1I!^2 0 0 b®m^^;^??)^JglC<gM$n^c :&^j^»§P«ltCt3 vnT Vdd 

[0 0 2 2] 

m-^ejiiiii?&«> ^n^y^ (CLK) m^\z.nm\^x. ^K^taS&^n^y^S^B 

Kll, BK12, B K 1 3 (Z)-^ -^(DV^-r4^*^*^?3^acDM-^^^3 0 $::frbTll 
2 <Oiaj?&>^n ^IIB K 2 1 , BK2 2, B K 2 3 ® e» ■^CDV^•rtl^^^T^i;^"^;^ 
'fi#5:eil|-r^fe«?>(D##ejzlIlIg&-efe^<. BKll, BK12, BK13li|pf 
-=P^(7)j2l^[ag& 1 0 0 a BK21, BK22, B K 2 3 
I1IS&2 0 0 c $:^tl^tl^i;tTVNS„ BKll, BK12. B K 1 3 <Z)7t#iai?& 
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1 0 0 a CD#^li, AijT'i^'^;L'M-^TD 1 1 , TD12, TDlS^^VfM^ 

r^&>(DA±}ti^^T IN mnm^T s 1, ts2, t s 3 ^^nM^r^i^oym 
^^^TSELi:, m^ms 0 Km'^-^nr=.ii!it!m'?-T OUT t^m-t^a bk 
21, BK22. BK2 3(D^mm^2 0 0 cco^^it. m-^i^s oizmm^n 

AcA;^J^^R I Ni:, ^f?fB#RSl. RS2. R S 3 
^RSELi:, ffi:^J^S:;^;i/#-^RD 2 1 , RD22, RD 2 3 

®ffi±^^RouTi:$:^-rso f^^. ±x(Dmmm^i 0 0 a^V^^XO^'^m 

iag&2 0 0 c {C, ^M(Z)C L KM-tj^j'J^Ji-ggStl-g). 
[0 0 2 3] 

lOOali. ^#?^^T S E L{C#;^^tl,fe^#^##:^)':Mffi^fc$tl7t^-^ 
TS1=H®#^) {cttA±r:J^-r 1 0 2 J5:t>*i!||#:^-r 1 0 3 

©if^M c L K {c L r ^-ffc $ i± . Jb^ o mMmis^mm'\i^t -^ntcm^ 

mXit. TS1 = L©^-^) {C{iA:d^>r ^y5^ 1 0 2:5:t>*i^#X-r>y^ 1 0 3 
lOOt^fjt^, 0 5 ifi© 1 0 6 li, 1 0 5 -SN AND>f- h 

®ffi:^;$:;SK"r«.;tii?)<z)-r >A-^T'^So mB<Dmx\t. ^mm(Dm^iz. a 

>r ^y5^ 1 0 3 $:#^#ji^/^M{c-eti^'4x®^t- -Sri: t LTt) j:v^„ 
[0 0 2 4] 

meit. 04 tfi(D^MIlIS&2 0 0 cCDp^SP^^^^LTVN^o 0 6 (D^MtSII^ 

2ooc«, mm^^RSEnz-^^^tif^mmm^fi^mmt^nr^m^ 

^hxmt^-^. f)^-Dmmmm^mm'mt^tircm^ m^it. rsi = l(Z) 

1 9 $:^-r^.^>T% mi^(D'^mm^2 0 0 tm^ji^. iii6cfi(Z)2 2 o^, mm 
m^2 1 9 ^m^-t^N AN D^^- h®m;^j$:;5tet--g)fe«b(Z)-r >/\'-^-??fe-g> 
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[0 0 2 5] 

^ t^^Mizm^V^^o m^lt. B K 1 1 ;^^P>B K 2 3^T-*i;^'^;i/M#^ 
Bm-t ^m^JiZlt. T S 1 = R S 3 =HJi^oT.S 2=TS3=RS1=RS2 = 
L®|g^}^)^^$n-5. B K 1 1 1 0 0 a i: B K 2 3 (D^^ 

lilg&2 0 0 c i:(Z)r^T^ BIi<D^-a-^liI^®/higiPM##'gill*^Mm$n-5>o 

+ A V X (i V eq- A V ^/h {C^^b f -5 o 
[0 0 2 6] 

7 (Dm-^^mmmit. ^uy^ (clk) m-^ctolt, f$i(Dm^-fuy ^ 

l¥BK3 1, BK3 2, B K 3 3 3 0 bTH 2 ® Hlji&y n 

^ B K4 1 H 1 CDIlIii^>^n ^l¥B K 3 1 , BK3 2, BK3 3(Z)#^(C 
^;t^4xfeT'i;^'^;i/m-^TD 3 1 , TD 3 2, TD 3 3 izm^ <mmmU1^^^ 
^m-t^r^ibO^m-^^T^m^lz'&^a BKSI, BK32, BK3 3tt|2|5®j2^ 
mmmi O O a BK4 l ^EII ^(D^mm^2 O O $:^tl^tl#X.TV^^. 
Tt^L, BK31, BK32, B K 3 3 ©jzl'filHll?^ 1 0 0 a li, M/JS-r-S 

^i;>'^;b##TD 3 1 , TD3 2, T D 3 3 ^^^j^^ T S E L lC^J-t5? U > 
oA;^Jj^^T I N;&Wdd«i!^^{C^ig$4x-g. J:e){C^^$tlTVxS„ RD4 Ht 

[0 0 2 7] 

TD 3 1 =H(7)^-^) }CttA;d:^-r 1 0 2RX^m^^4 10 3 (7)#>^CD 
5: C L K>g-^{Ci;5^ L T^-fb S it, fS^-Dm^V^ )\^m^m^^^\^ ^ tlfe* 
(MAiiTD 3 1 = L®^-^) lCliA;^7>«>-r l 0 2 ^t>*i^'©>5.-r 1 0 
3 ®#^(DJ[^®$:©^-rS„ #J2IMI1IS& 1 0 0 aCDA;^j^d^T I N<D«iE 
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it. '^iZ^m^nB (Vdd) {C@^$tlTVA-So Lt^^'^oT, TD3 1, TD3 
2, TD 3 3 (D^) t>® 1 C):^)^^S'[4^b$tl7^^-^tCtt>fg#?^3 0 CD^H*'? Veq7!)^ P> 
V eq+ A V ^ i: ^-fb L , 2 o *'^?S'ffi'fb ^ fe^-^ iZ ItmnS. fy^ V eq}^)^ V eq+ 2 
AV^HmtL. 3 o*^^Stt'f^:$tlfe^-^^Ctt[SI«J±*^Veq^^^ Veq+ 3 A 

tM'ft-t^o m-^Bs o(D:in^(Dm}±^^tit. mT^<D^mmm2 o o^zi^^i■ 
^cMos4y^•^-■$( 3 o 5 (BI1#M) (Z)ffi;^J^jCfeV\T, Veq?b^^Veq-G 
AV^CD^^fc, Veq7{)^^ Veq- 2 G A V^CD^-ft, Veq7b^ ^ Veq- 3 G A V^OD 
^'ffc:^^oT^tl-?tlJitl'5>o htcti^^X. ^^y^3 1 0®cti(D-r 2 0 

6 (IlIl#Rg) ®mgib#VN'fit«JE$:Vthi:-r€>i:^, Veq< Vth< Veq-G A 
V;&^lim;^JT'$;^^^;i/##RD4 1 Hf^SAJ^y'V^JVm^TDS 1 , TD 3 2, 
TD 3 3 (D^^fDMlECDM:^^:, Veq- G A V< V th< Veq- 2 G A V^&^lf ffi 
:d7='S^^^;L'f8-^RD 4 1 j&^3 A;tr-T-*i^^^;b'©#TD 3 1 , TD3 2, TD3 3® 
^m'^mmmn<Dm^^. veq- 2 G AV<Vth<Veq- 3 G AV^^lim;^-?' 
i/^;i/##RD4 1 j^j'fS A::d7'i^"^;i/M-i-TD 3 1, TD3 2, T D 3 3 CD^^ 

T I N®«J±$:M{S«JBE (Vss) {C@^L, ;()^oS^imi?& 2 0 0 cfr® > 
^ 2 0 60^SL/^V^'fa«i±^Veqj; U ]S < IS^ b T =b J: Vn„ 
[0 0 2 8] 

08 tt, ^mmizWi^0mmmmn^mm^(Dmmm^^Lx\^^^. ms(Dis 

®iam>^"n ^S¥B K 6 1 . BK6 2, B K 6 3 (Z)^^^T'i;t?;bfi# (i^^ 
lHlj2S:/n ^ B K 5 0 , BK61, BK62, BK63{±, m—<D^mi^M^m 
[0 0 2 9] 

Hi ®|lIS&>^n ^ B K 5 Oli. j^mt-^^^n^y ^'M-^^r^miaSS&^^n^y ^ 
B K 5 0<7)m^f}^^^»nL^t:ii^(DA±im^T I Nil, 3 0 JC^^^n^t 

mtf^^TOUT t^^t^m.mm^5 O O $:^;iTV^^„ m2®EISt&>^-n^y ^ 
|fBK61, BK62, B K 6 3 <D#^ 3 0 (C@^^$ nfeA;di^^ R 
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^RouTh. u-fe^y h (RST) m-^^^i-fmstci^oymcDAij^^t^m-r 

[0 0 3 0] 

E9ti, EI8 ttr®72lMllIg&5 0 0©p^g[J^^$:^LTV^^„ HI 9 ®mMiai?& 5 

y.^^v'f-^ 22^, mi<7)mm:^4 2 3 m2(Dmm^^^^i/^ 531 
^, 'fV7^^:^^^~V7.^^y^ 5 3 2 ii. m2(Dmm^4 3 3 1.. 2m 

5 2 4, 5 3 4 ilT-^^^tlTVN^c 
[0 0 3 1 ] 

^^^miHl!^ 5 1 0 li, A:fj^^T lNJ)^b^X^nr=.X±I^Uy ^ (CLK 

Ty\mm^iy^jv(Dmti^t^^-m\y^jmm (clk = h(Z)^^) m;tf^ 

^^m-t^^ZiK. -r>A-^5 11i:, N AND>!f-- h 5 1 2 i:, NOR>f~ 
h 5 1 3 ^■e^^$4^TV^^„ NAND>^f- h 5 1 2®ffi;^li, CLK^-^CDa^ 

t>±*'^^u^^®^M:^^e>>f 5 1 1 (Dmm^mtdi-f. t-^t>*)#iei^^;i/ 

^r^(D|g^^M:*^^-^<Di3ra;^l^, ^Sffi U^;KC5S:^o NOR>?f-h5 13 
[0 0 3 2] 

HI ®^zl'fg=¥^A°i/^ 5 2 1 i:, :fV^^-i^:^4y^5 2 2ii. mi(Dmm 

T.'i 5 2 3 5 2 4 ^ L/^;i/m;trtai?& 5 2 0 5:^^!^ LT 

V^So >^U^-Y-J^';^-f 5 2 2 li, #{gU^;i/»§r^ (CLK=L(Diir^) T' 
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5 2 1 {cgg^sti'Sc mi(Dmm:^^ ^ 2 3it. ^mi^^jvmm (c 
LK = H<Dmm) (Dm^mM*^^-^(Dmm^\ti:mi<Dmm^^^ii^^ 521$: 

•So 

[0 0 3 3] 

m2<7)mm^^^'^ty^ 5 3 -fVy^^ S 2 II2 

(Oj^#;^>f ^i/^ 5 3 3 5 3 4 illi, ^U^JVmi^m^^ 3 0 

fifeLTv^^„ >''U7=-*'r ;^^-v-$;>'x>r 5 3 2 b'^;i/«ir^ (clk = 

H(Dmw X'},tvssmmm(Dmmi&m&^m2(Dm.m^^^-^iy^ 5 3 i/\#fc$tt- 

2(Dj^#:^-vAi/^ 5 3 1 {Clg^Stl'So 112 ®j||#X-f -y^ 5 3 3 li, ^i&U 

^jimm <icLK = L(Dmm) (Dm^t^mm:h-^^-'^(Dmmrc:i'ym2(Dmm^^ ^-^ 
5 3 1 ^mtim^TouTizmm-t^mm^mtf^^^oizm^'^tix\f^^ 

c o^u, '|gi^^;i/»5ra#ic, [etffco]gi/^;i/«ir^cDe)-^ic|g^3ti;t||2(Z)7t 
m^^^-^ty^ 5 3 1 (Z)«ffitc/S(:^7t:ft®^/h:^mffi^'f(:}^3'!«-^?^3 otc^c^J: 

[0 0 3 4] 

E|10l±, EI8i^r®^^|lIS&6 0 0(Z)|:^g|5^^$:^LTV^§= EI 1 0 ©^MHI 

i^eooii, mmm^e 1 0 m ® i/^;i/iai^6 2 o i:, m2(DUK;vm^ 

[0 0 3 5] 

mmm^G 1 oii, ^M^^AS/^ 6 1 1 i:, "p^-v:^;bMO s h^yvy^^ 
6 12^1, N^■vt^;^MO S 6 1 3 i:, >f =i^^x>c-r 6 1 4 

i:, ^ yA-^ 6 1 b iixm^^nx\>^^. p^^^;vMO s h^yvy^^ 6 1 

2;g:t>*N^ -V:tWbMO S h ^ > J?. ^ 6 1 3 tt, V ddmWMHV ssmmBiKDm 
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6 1 lJkXf>( X:^4 6 1 4 li, -etl^tlCMO S-r 6 16© 

{c^sii, M-^lia oMo^{ccMo s-r>A-^ e i 6 (7)A;d>^;&t>*m;^)^(Z)# 
6 1 6cDAmij#'ffi{c/^;;ir^T^^smi±i?^s= -rn^^xx-f ^y^^ 6 

-^6 1 6(Z)i&#^^fF^$nT, ^^g^^7N°>>^ 6 11 J:e)lC:^ 
[0 0 3 6] 

ssmmWiiKDmiZiftW^tir^P^^ :^J\yMO S h^^i^'X^ 6 2 l^t>'N5^^:^^ 

;i/MO s h^yVT.^ 6 2 2i?#^$tiTVA^„ z:n^(Z) h^yV:^.^ 6 2 i , 
'fitSJ±Vthl$:;|'b> CMO S-r 6 1 6 (Dmi]^<DM(Dms.mt^^m 

o 

[0 0 3 7] 

m2(D uKjim^ 6 3 0 tt, m^n 3 0 <DMo)M^^^nBmt vr^t^ 

ssmMBtCDmiZ^W^tltcF^^ :^JVMO S h'yyV:^^ 631 AZ^N^^^ 

;i/MO s h'yyi/:^^ 6 3 2 T'=K^$tiT v^^„ :r.n^(D h^yi:^^^^ 6 3 i, 
6 3 2xmm^nr=.^ yA~^it. ±ta-r =i^-rx«i±veqj; u]Sv^^ab^v^ 

ffiliflEVthh^r^b, CMO S-Y>/\'-3? 6 1 6 ® ffi;d)^®iE(Z)«J±^'fb 

o 

[0 0 3 8] 

:itl^^lAZJ^m2(DV^;im^Q 2 0 , 6 3 0li. CMO S ^y"?-^ 6 1 
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s h^yz:^^.^ 6 1 3(D^- hi(i§>&if nmnn^Wi^mM-t ^r^E-r 

[0 0 3 9] 

^^y^6 5 0«. tulHAiJ^n-/^ (CLK) m^\Z.1^)t--t ^^ts ^ U -j ^ m 

^ ^ mij^^F R o uT^mm-t^ ^oizmi m% 2 (D^m^# ( p^#>a:t>*Q 

C^N AND>^f- h 6 5 1 , 6 5 2 ^:, -f ^ 6 5 3 -e«fiR$ tlT V^-S„ 0 

^©MTtt, P^-t(Z)5:2*.±y^)^tlM^{Ci;5^UTffl:dROUTj&^-fe^y h$n> 
oQM#(^)3i•^T*^U^^^C^£i:^LTffi;tfROUT;^)^U -fe^y h S^x-^cfc o {C:^o 

[0 0 4 0] 

n^-rXM^[lI!^6 4 Oli, ^SIgl/K;i/(DR S T##7b^Ai;$4^Tv^^ra 
{i>f n^>rXX^^y^6 1 4 $:^M61;{C#il^MCSi±, *7^:P## (iEM) 

4 $:#ji^^M{c$-&, ^(Dm(Dmmx-i,t4 x>^4 v^e i4^^mmv<m 

lC$i±-2>fe«?)(D|lIl^"e^oT, 3 6 4 1 , 6 4 3, 6 4 6 ^1, 3 

M®NO R>f- h 6 4 2, 6 4 4, 6 4 5 ^ T'«^$ 4xT V\ „ * :i(D^ n 

Ry- N 6 4 2(Dii:,:b^mm-^-^^rc&)<Dmmm^^m^vx\>^^o 

[0 0 4 1 ] 

#^ftllIS&6 0 OlCA:d$4x^o rtitc/^;^LT, ^MEI]?|6 0 0(Z)^>^-e>r 3 
^^XX-Y ^y^ 6 1 4 ^^j^^ii^^ffiJCSiJrejtl-So r<D^^, CMO S ^/'f- <5?. 
6 1 6<^A;dj^^ai;tri^iij^)^m^$ti> -fi-^^S OMO'JCCMO S-f 6 

1 6 (DA:hi^Rxj^mtim(D^^(Dmj£ti^mMo^4 xmBveqicm^-^n^ 

o ^(Z)«jEVeq Ovthi) li^i ® 1/^;K1ISS6 2 o-ettlra]«^^;^A;^ji: 
^fj^^ti^(DX. Pm^liWSMi&Uy<JViZfjt^o |l|«jEhVeq «Vthh) 
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^6 1 AmmmMMK^^). ^^^^y^G5 oti^mmi&u^jvmij^unLx 

[0 0 4 2] 

T, :i(Dm.^.tX'iz'fv^^-v^nr^m i (Dmm^^^'^iy^ 521 (Dmmzj^ 

Vdd/2) j: U/h$ VN«i±|gfS-r'^-5). CMO S ^'Z'?- ^ 6 1 6 tt, '©-^f^3 

0 ®iE<Z)^/h7&«ffi^^b5:f(J#G ( = - 5 1 0 0 0) xmm-t^o o^U, 

CMO S^>A-^ 6 1 6®ffi;^JJ^(DSJ!±*'^Veq;()Np, Veq-G AV^IpJt^^oT^ 
ffct-<5c ^3T% HI 5 2 1 7b^?>M-^IS3 0/\-#fc*&$tlfe«?^ 

^D^$h^^•^T3^)^v s#=5r^^N°sy^ 6 i 1 ^^itjc^ij-T'So mi (Di^^jvmm 

T^T^'L, ^>y^ 6 5 0 LTv^-g>„ mmm^ 
5 d oT'tt. yu^v ;^5^-v-s;^";^-r 5 3 zf^^m^cDrnm^^j-^^^^ 531 
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[0 0 4 3] 

^t.. -^(Dmr^t^n. a^^mms&s i 0(Dcfi®NOR>f- h s 1 3®^;^;*^ 

ffiTb^Veq;?,^^ Veq- AVlC^^bt-'5o CMO S ^ 6 1 6 li, m^BS 0 

<Z)ffii7^§g(Z)mJ^;&^Veq*^P, Veq+G A V^fBJ*^oT^^i^C^'f^:t- -2)= m2<DUK 
;vm^6 3 Oli, CMOS>r>A-^ 6 1 6(Z)ffi;^i^(Z)iE®liJ±^'ft:$:^ffiLT 

, QM-^$:M{£b^;i/(c^>ffc^-&e„ ^i®i/^;i/lill^6 2 Oii, ^S<£u/< 

Ott, A:^J^n^y ^"©#®3^t.±:^^US#tC'ei;tT, >r n^-T X^-f 5^ 6 1 4 
?:-^»ir^^"l1-^M$i±-5. ^(Z)*g^> #-^1^3 0 ^tJfSfSiaJ?& 6 0 0 T^-^^^ii^ 

0 oTrii, :/y ^^->:/'^>f 5 2 2i)mi(Dm.m^^^-^iy^ 5 1 1 icvdd« 

[0 0 4 4] 

#«g3 0_t(D/h^M#{C^m$tl^(Z)T'. |g|l®#-a-^|sf^®Mfej^, 

mmti^om^m^h^^. m^zruv ^ bkq i , bk62, bkq3(Do% 
i-^/ti?), ±mi¥mmm(Dmmmm 5 0 0 Rv^'^mm^ 6 0 0 It. ^m^^uv 
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{CHI 8 -01 0®#m»IMfil^$:MV^§3^%JT'^■5o 
[0 0 4 5] 

bTl|2(7)iaS&^'n^y ^S¥BK 8 1, BK82, B K 8 3 (Z)#^ D ^ (C 

LK) m^^^m- ^m-t^t^i^oym^^mm^v:^^. bki oitmi^o^m 

iSM^lOO^. BK81, BK82, B K 8 3 ttgl 1 0 (D^MOS^ 6 0 0 ^ 
4^^tl^i^TV^S„ t=.r=:L, B K 7 0 tC^S^t-Sj^l^M 1 0 0(^)A:*7^^T I N 
^iVdde^!i^^{C^^$tlTV^^o t-tc. BK81, BK8 2, BK8 3(D^^(D 

[0 0 4 6] 

[ilj?&6 0 0 {cA;^$ti-§>„ ^titcfS^LT, ^mm^e 0 ooy^^X'-i X 
x-f ^y5^ 6 1 4 ;^^#M4^Mtc$i±e>ti-g>c CMO s-r:^A-^ 6 1 6 

®A;^^i:miJj^^*^MJ^$ti, '©-^«|3 0Mt>*{cCMO s-r ^/"^'-^ 6 l 6® 

«i±veq ovthi) itmi(DUK;\ym^6 2 oxitmmmu<jiAt!t^fjt^ 

o -f =r^-fX:;^-r^:;5^6 1 4y^)^#^#M^^^fc^U> jb^oCOUT 

[0 0 4 7] 

mmm^i 0 o(DA±i^^T IN (Dnmt. mzmmMm)± (vdd) 

0(D«JE*^Veq^Np>Veq+ A V^i:^'fb-f-'5c A V «±fH^^&5feM®## 

(Vdd/2) J: y/h$VN«mi6ifigT^^-5o ^#1^ 3 0 © r ©mjE^^b 
li, 0 1 1 6 0 0 (C jSt-t'S CMO S -f >A-^ 6 1 6 (01 0# 

m) 0)lif,t3^iZtB\^\X. Yeq-fy^ibWeq-GAV^(Dmtt.fjt^Xmti^o Lt^tf^ 
oT. UKjvm^ 6 2 0 li, CMO S 4 6 1 6 ®m;^J^®A®« 
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[0 0 4 8] 

3 0±®/hig$g^#lc^g|$4x-5®-?:\ mi -fSi-^^S 
±f^<Z)?*^;^)^^#e>tl'5o j^MISIl^ 1 0 0®A:^i^d^T I N(Z)«iE$:iSraHS 

«J± (Vss) {C®^L, T&^o^g-g-filPlg&e 0 0cfi(^||2(D l/^;btlli^6 3 OCDQ 
-e-^ X ^ ® M^fS# 5: C O U T ^ m ;d f J: e) L T =b J: V ^ „ 

[0 0 4 9] 

[|§0>g®^^] 

[m®®ffi#^m0^] 
[mi] 

[m2] 

[04] 

[ms] 

m4 ^(Dm.ism^(D[^mm^^m'rm^m'e&^. 
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[12 6] 
[0 7] 

CEI8] 
[H9] 
CHI 0] 

[011] 

3 0 

1 0 0, 1 0 0 a ^^mm^ 

1 0 1 mm^^^^iy^ 

102 AiJX^>y^ 

10 3 m.^^^ v^f- 

10 5 HMHISI 

200, 200a, 200b, 200c ^MIHi^ 

20 1 ^#:^r^7\°>>^ 

2 0 4 ^ H^^XX-Y 

210, 212, 213 ijv Viiryy.^ 

2 1 9 mmm^ 

3 0 0 f^i|iaias& 

3 0 5 CMO s^yj^—^ 

3 10 ^ ^ 

5 0 0 iHMiai^ 
5 1 0 s^^ffimi^ 
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mm^] mmm 
mm] 
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